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METHOD FOR REDUCING SIZE OF SEMICONDUCTOR UNIT IN 
PACKAGING PROCESS 



FIELD OF THE INVENTION 
5 The present invention relates to schemes of reducing the size of at 

least a semiconductor unit, particularly to technologies of reducing the 
size of at least a semiconductor unit in packaging the semiconductor unit. 
BACKGROUND OF THE INVENTION 

In conventional processes of packaging an IC chip, back-side 

10 grinding of a wafer is the first step which is followed by wafer sawing to 
divide a wafer into a plurality of dice, and the dice are then attached to 
substrates. According to such conventional processes, grinding on the 
basis of mechanical force is still applied to a chip even when the 
thickness of the chip approximates an expected specification, resulting in 

1 5 the fact that the chip tends to suffer from back-side chipping. This result 
is particularly serious in case the expected specification of the thickness 
of the chip is relatively small. Furthermore, a chip so ground as to have 
a critical thickness (such as 6 mil or below) tends to suffer from die 
crack, and the process of back-side grinding of a chip, particularly when 

20 the thickness of the chip approximates the expected specification, always 
involves petty but indispensable procedures. It can thus be concluded 
that the cost optimization for such conventional IC packaging processes 
and the quality stabilization of product therein can never be realized due 
to the need thereof for complicated and petty procedures, and the 

25 significant failure rate inherent therein resulting from back-side chipping 
and die crack. 

To provide solutions to the above problems which are associated 
with conventional chip packaging processes, the present invention 



l 



MLB:mlt 9/13/00 6319-56134 Express Mail Labei NQ EL3 07981266US 

develops new schemes for reducing the size of a chip, which features 

replacing conventional back-grinding of a chip by the etching on a 

surface of the chip, particularly during the phase the thickness of the chip 

reaches a range of 8~10 mil, thereby the failure rate of process of 

5 packaging at least a chip can be significantly lowered, and the petty 

procedures involved by grinding a thin chip can be abridged. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a method for 

reducing the size of a semiconductor unit, in order to immunize 

10 semiconductor unit packaging processes against the back-side chipping 

resulting from back-side grinding of a thin chip, and the die crack 

resulting from sawing a wafer, or handling, or processing, or connecting 

a chip. 

Another object of the present invention is provide a method for 
15 reducing the size of a semiconductor unit, in order to eliminate the need 
of petty procedures in grinding a thin wafer. 

A further object of the present invention is to provide different 
etching modes for industries to select, according to individual product or 
condition, better scheme for reducing the size of at least a semiconductor 
20 unit in the processes of packaging at least a semiconductor unit, thereby 
the cost of an IC package can be economized, and the stable product 
quality thereof can be reliably sustained. 

The primary difference between the present invention and those 
conventional arts of packaging a chip is briefed as follows: according to 
25 those conventional arts, the size of a chip/die is reduced by grinding on 
the basis of mechanical force throughout the whole process of packaging 
a chip/die; while according to the present invention, the size of at least a 
semiconductor unit is reduced by etching the semiconductor unit, 
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particularly when the thickness of the semiconductor unit approximates 
an expected specification (such as the thickness in the range spanning 
between 8 mil and 10 mil). 

The present invention is characterized by using a certain type of 
5 gas (plasma, for example) or beams of light to etch at least a thin 
semiconductor unit until the size of the semiconductor unit meets an 
expected specification (such as the thickness thereof ranging from 2 mil 
to 6 mil), thereby IC packaging processes can be immunized against the 
high failure rate resulting from back-side chipping of a thin chip and die 
1 0 crack. 

An aspect of the present invention for reducing the size of at least a 
semiconductor unit in a process of packaging the semiconductor unit 
may be a method comprising the steps of: 

(A) attaching at least a part of a first surface of the semiconductor 
1 5 unit to a carrier such as a chip carrier (a substrate, for example) or a chip 

tray ; and 

(B) etching the semiconductor unit from a second surface of the 
semiconductor unit until the size of the semiconductor unit meets an 
expected specification. 

20 In the process of reducing the size of semiconductor unit according 

to the above method, the semiconductor unit has its semiconductor 
electrical connection device such as a pin located on its first surface, and 
the semiconductor unit may be etched by means selected from among 
using gas and using beams of light. A preferred embodiment is to etch 

25 the semiconductor unit by using plasma. 

In the process of reducing the size of semiconductor unit according 
to the above method, the expected specification may mean that the 
thickness of the semiconductor unit measured relative to the first surface 
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is within a specified range, and the specified range may be a range 
spanning between 2 mil and 6 mil, for example. If the initial thickness 
of the semiconductor unit is too much larger than the specified range, 
back-side grinding of the semiconductor unit may be used to reduce the 
5 size of the semiconductor unit until the thickness of the semiconductor 
unit approximates the specified range, such as the range spanning 
between 8 mil and 10 mil. In the range spanning between 8 mil and 10 
mil, grinding on the basis of mechanical force tends to result in high 
failure rate, and therefore is replaced by the etching process 

1 0 characterizing the present invention. 

The above method is suitable for packaging at least a 
semiconductor unit that, after attaching to the chip carrier, has at least a 
surface from which the semiconductor unit may be etched. For example, 
a flip chip with a surface thereof connected with the chip carrier via 

15 bumps may have another surface from which the flip chip may be etched, 
or in a lead-on chip package a chip having part of its first surface stuck 
to the chip carrier and its bonding wires electrically connected to the 
chip carrier may have its second surface for etching the chip. The 
meaning of "attaching 11 throughout this disclosure includes "placing", 

20 and the semiconductor unit may also be properly placed onto a chip tray 
instead of a chip carrier. 

Another aspect of the present invention for reducing the size of at 
least a semiconductor unit in a process of packaging the semiconductor 
unit which includes a first surface, a second surface, and at least a 

25 semiconductor electrical connection device located on the first surface, 
may be a method comprising the steps of: 

(C) attaching the semiconductor unit to a seating apparatus such as a 
chip tray, or a chip carrier mechanically or/and electrically connectible 
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with said semiconductor unit, the first surface thereof facing the seating 
apparatus and the second surface thereof exposed; and 

(D) etching the semiconductor unit from its second surface until the 
size of the semiconductor unit meets an expected specification, thereby 
5 the method provided by the present invention can be suitable for various 
IC package structures, as can be seen from detailed descriptions 
hereinafter. 

The present invention may best be understood through the 
following description with reference to the accompanying drawings, in 
1 o which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an embodiment of a main step of a method provided 

by the present invention for reducing the size of a semiconductor unit 

1 5 such as flip chip. 

Fig. 2 shows an embodiment of another main step of a method 

provided by the present invention for reducing the size of a 

semiconductor unit such as flip chip. 

Fig. 3 shows a structure in which a fixture is used to shield those 

20 shown in Fig. 1 in order to prevent product quality from being affected 

by etching process. 

Fig. 4 depicts an etching process. 

Fig. 5 shows a cross sectional view of the structure where a 
semiconductor unit has been so etched according to the present invention 
25 as to have thickness reaching a range spanning between 2 mil and 6 mil. 

Fig. 6 shows a product achieved by reducing the size of a 
semiconductor unit (such as a flip chip) according to the present 
invention. 
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Fig. 7 shows another chip package structure to which the method 
of reducing the size of at least a semiconductor unit (such as a wire 
bonding chip) according to the present invention may be applicable. 

Fig. 8 shows a result after applying schemes provided by the 
5 present invention to the IC package (lead-on chip package) shown in Fig. 
7. 

Fig. 9 shows a wafer divided into a plurality of dice. 

Fig. 10 shows a cross sectional view of a die placed onto a seating 
apparatus, to be reduced in size according to the present invention. 
10 Fig. 11 shows a cross sectional view of a semiconductor unit 

placed onto a seating apparatus and being etched according to the present 
invention. 

Fig. 12 shows a cross sectional view of a semiconductor unit 
placed onto a chip tray and having been etched, according to the present 
1 5 invention, to have a thickness reaching a specified range. 

Fig. 13 shows a scheme of attaching, according to the present 
invention, a semiconductor unit to a carrier after moving the 
semiconductor unit out from a chip tray. 

Fig. 14 shows another scheme of attaching, according to the 
20 present invention, a semiconductor unit to a carrier after moving the 
semiconductor unit out from a chip tray. 

Fig. 15 shows a further scheme of attaching, according to the 
present invention, a semiconductor unit to a carrier after moving the 
semiconductor unit out from a chip tray. 

25 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 shows a main step (A) of a method provided by the present 

invention for reducing the size of at least a semiconductor unit. 
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According to Fig, 1, a semiconductor unit 25 includes a first surface 22 
and a second surface 23 , wherein second surface 23 has not yet been 
ground or has been so ground that the semiconductor unit 25 has its size 
approximating an expected specification such as a desired thickness, and 
5 the semiconductor unit 25 attaches to or electrically connects a carrier 21 
such as a substrate via bump 24. For an example of the size of 
semiconductor unit 25 approximating the expected specification, the 
expected specification may be a thickness ranging from 2 mil to 6 mil, 
and the semiconductor unit 25 has been ground to have a thickness 

10 ranging between 8 mil and 10 mil. 

Fig. 2 shows another main step (B) of a method provided by the 
present invention for reducing the size of at least a semiconductor unit. 
According to Fig. 2, semiconductor unit 25 is etched from second 
surface 23 by means 29 selected from among using a certain type of gas, 

15 or plasma, or beams of light. 

To prevent etching process from affecting the quality or functions 
of carrier 21 and semiconductor unit 25 (to prevent the first surface 22 of 
semiconductor unit 25 or the bump 24 from being etched, for example), 
an embodiment shown in Fig. 3 is preferred. In Fig. 3, a fixture 26 is 

20 used to properly shield carrier 21 and semiconductor unit 25. For 
example, most part of carrier 21, the first surface 22 of semiconductor 
unit 25, and the bump 24 in Fig. 3 are shielded by fixture 26, and thereby 
are immunized against etching, whereby etching process can take effect 
only on the second surface 23 of semiconductor unit 25, as can be seen 

25 from Fig. 4, 

Fig. 5 depicts the semiconductor unit 25 having been etched 
according to Fig. 4 to have a size meeting an expected specification, and 
therefore requiring no more etching. For example, the expected 
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specification is a thickness ranging between 2 mil and 6 mil and 
measured relative to the first surface 22, and the semiconductor unit 25 
needs no more etching when its thickness measured relative to surface 22 
reaches the range which is between 2 mil and 6 mil. More is to be 
5 depicted according to Fig. 6. 

As the size of semiconductor unit 25 in Fig. 5 has met the expected 
specification, fixture 26 is moved away, and a package including 
semiconductor unit 25 and carrier 21 is thus obtained, as shown in Fig. 6. 
In Fig. 6, the thickness of semiconductor unit 25 meeting the expected 

10 specification is indicated by 28 which, based on the above example, is 
between 2 mil and 6 mil. 

The method provided by the present invention and defined 
according to Figs. 3-5 may also be applied to the package structure 
(lead-on chip package) shown in Fig. 7. Fig. 7 differs from Fig. 1 in that 

15 the semiconductor unit 75 in fig. 7 is a wire bonding chip stuck to carrier 
71 via adhesive material. Just shield the carrier 71 and semiconductor 
unit 75 shown in Fig. 7 according to the same way as shown in Fig. 3, 
the etching process can take effect only on the second surface 73 of 
semiconductor unit 75, and the steps defined by Fig. 4 ~6 can also be 

20 applicable to size reduction of the semiconductor unit shown in Fig. 7 for 
obtaining a package structure shown in Fig. 8. 

The bonding wire 76 in Fig. 7 may be installed to electrically 
connect semiconductor unit 75 and carrier 71 after the etching process 
and the removal of fixture, or before the etching process if it can be 

25 immunized against the etching process. 

Another aspect of the method provided by the present invention for 
reducing the size of at least a semiconductor unit may be depicted by the 
embodiments shown in Fig. 9-15. In Fig. 9, a wafer is divided into a 
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plurality of dice among which at least a die 80 has its size to be reduced 
according to a method provided by the present invention. Figs. 10-12 
show essential steps provided by the present invention for reducing the 
size of at least a die 80 shown in Fig. 9. 
5 In Fig. 10, die 80 is attached to a seating apparatus 91 (a chip tray, 

for example) or an apparatus including a suitable tray onto which die 80 
may be placed, or a carrier such as a chip carrier mechanically and/or 
electrically connectible with the semiconductor unit 80, the first surface 
81 of the semiconductor unit (die 80) faces the seating apparatus and the 

10 second surface 82 thereof is exposed. As shown in Fig. 11, 
semiconductor unit (die 80) is etched from its second surface 82 by 
means 89 until its size meets an expected specification. For example, 
when the thickness of the semiconductor unit 80 measured relative to its 
first surface 81 becomes to be within a range of 2 mil - 6 mil, the 

15 etching process ends, as may be represented by Fig. 12. The etched 
semiconductor unit 80 in Fig. 12 is then moved out from apparatus 91 to 
stick to a carrier 121 via its second surface 82 as shown in Fig. 13 if the 
semiconductor unit 80 connects a carrier in a conventional mode, or to 
have its first surface 81 connected to a carrier 121 via bump 84 as shown 

20 in Fig. 14 if the semiconductor unit 80 is a flip chip, or to have its first 
surface 81 stuck to carrier 121 and its electrical connection device 83 
(located on first surface 81) exposed to an opening 122 of carrier 121 as 
shown in Fig. 15 if the semiconductor unit 80 is to be packaged in a 
structure of Lead On Chip. In case the seating apparatus is a carrier 

25 mechanically and/or electrically connectible with the semiconductor unit 
80, the semiconductor unit 80 may be connected to the seating apparatus 
before the etching process, and requires no steps of moving the 
semiconductor unit to another carrier after the etching process. 
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The etching process according to Fig. 1 1 may be implemented by 
means 89 of using a certain type of gas, or beams of light. A preferred 
embodiment according to the present invention is to etch the 
semiconductor unit 80 by means of using plasma. The expected 
5 specification in the above embodiments may mean that the thickness of 
the semiconductor unit 80 measured relative to the first surface 81 is 
within a specified range (between 2 mil and 6 mil, for example). The 
first surface 81 in Fig. 11 is immunized against the etching process by 
the shielding provided by the seating apparatus 91. 

10 In the above embodiments of the present invention, if the initial 

size of the semiconductor unit is much larger than the expected 
specification (initial thickness is much larger than 10 mil while expected 
thickness is 6 mil, for example), a preferred embodiment of the method 
provided by the present invention for an application to packaging at least 

15 a semiconductor unit is to etch the semiconductor unit only after a step 
of reducing, on the basis of mechanical force such as grinding, the size 
of the semiconductor unit until the thickness of the semiconductor unit 
approximates the expected specification. For example, when the 
thickness reaches a range which spans from 8 mil to 10 mil. 

20 While the invention has been described in terms of what are 

presently considered to be the most practical and preferred embodiments, 
it is to be understood that the invention needs not be limited to the 
disclosed embodiment. On the contrary, it is intended to cover various 
modifications and similar arrangements included within the spirit and 

25 scope of the appended claims which are to be accorded with the broadest 
interpretation so as to encompass all such modifications and similar 
structures. 
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WHAT IS CLAIMED IS: 

L A method for reducing the size of at least a semiconductor unit in a 
process of packaging said semiconductor unit, comprising the steps of: 

(A) attaching at least a part of a first surface of said semiconductor 
5 unit to a carrier; and 

(B) etching said semiconductor unit from a second surface of said 
semiconductor unit until the size of said semiconductor unit meets an 
expected specification. 

2. The method according to claim 1 wherein said semiconductor unit is 
10 etched by means selected from among using gas and using beams of 

light. 

3. The method according to claim 1 wherein said semiconductor unit is 
etched by using plasma, 

4. The method according to claim 1 wherein said expected specification 
1 5 means that the thickness of said semiconductor unit measured relative 

to said first surface is within a specified range. 

5. The method according to claim 4 wherein said specified range is the 
range spanning between 2 mil and 6 mil. 

6. The method according to claim 1 wherein step (B) comprises a step 
20 of shielding at least a part of said semiconductor unit and said carrier 

to prevent said etching from affecting the quality of said 
semiconductor unit and said carrier. 

7. The method according to claim 1 further comprising, before step (A), 
a step of grinding said semiconductor unit until the size thereof 

25 approximates said expected specification, 

8. The method according to claim 1 wherein step (B) comprises a step 
of using a fixture to shield at least a part of said semiconductor unit 
and said carrier for preventing said etching from affecting the quality 

• ll 
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of said semiconductor unit and said carrier. 
9. The method according to claim 1 wherein said semiconductor unit is 
attached to said carrier according to a configuration selected from 
among bump connection and lead-on chip packaging* 
5 10. The method according to claim 1 wherein said carrier is selected 
from among a chip tray and a chip carrier, and said semiconductor 
unit includes at least a semiconductor electrical connection device 
located on said first surface. 

1 1 . A method for reducing the size of at least a semiconductor unit in a 
10 process of packaging said semiconductor unit wherein said 

semiconductor unit includes a first surface, a second surface, and at 
least a semiconductor electrical connection device located on said 
first surface, said method comprising the steps of: 

(A) attaching said semiconductor unit to a seating apparatus, with 
15 said first surface facing said seating apparatus and said second 

surface exposed; and 

(B) etching said semiconductor unit from said second surface until 
the size of said semiconductor unit meets an expected specification. 

12. The method according to claim 11 wherein said semiconductor unit 
20 is etched by means selected from among using gas, beams of light, 

and plasma. 

13. The method according to claim 11 further comprising, before step 
(A), a step of grinding said semiconductor unit until the size of said 
semiconductor unit approximates said expected specification. 

25 14. The method according to claim 1 1 wherein said seating apparatus is 
selected from among a chip tray, and a chip carrier connectible with 
said semiconductor unit; and wherein said expected specification 
means that the thickness of said semiconductor unit measured 
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relative to said first surface is within a specified range. 

15. The method according to claim 11 wherein said first surface is 
prevented by said seating apparatus from being etched. 

16. The method according to claim 11 further comprising a step of 
5 moving said semiconductor unit from said seating apparatus to a 

carrier with said second surface attaching to said carrier via adhesive 
material. 

17. The method according to claim 11 further comprising a step of 
moving said semiconductor unit from said seating apparatus to a 

10 carrier with said first surface attaching to said carrier via at least a 

bump. 

18. The method according to claim 11 further comprising a step of 
moving said semiconductor unit from said seating apparatus to a 
carrier for forming a lead-on chip package. 

15 19. A method for reducing the size of at least a semiconductor unit in a 
process of packaging said semiconductor unit wherein said 
semiconductor unit includes a first surface, a second surface, and at 
least a semiconductor electrical connection device located on said 
first surface, said method comprising the steps of: 
20 dividing a wafer into a plurality of dice; 

placing at least one die of said dice onto a seating apparatus, 
with said second surface exposed; 

etching said die from said second surface, with said first 
surface shielded by said seating apparatus and thereby immunized 
25 against etching; 

ending etching said die when the size of said die meets a 
predetermined specification, and moving said die from said seating 
apparatus to a chip carrier. 
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20.The method according to claim 19 wherein said seating apparatus 
includes a tray which said first surface is in, said predetermined 
specification means that the thickness of said die measured relative 
to said first surface is within a predetermined range, and when said 
die is moved to said chip carrier, said die attaches to said chip carrier 
in a way selected from among connecting said chip carrier via said 
first surface and connecting said chip carrier via said second surface 
according to the type of electrical connection between said die and 
said chip carrier. 
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METHOD FOR REDUCING SIZE OF SEMICONDUCTOR UNIT IN 



PACKAGING PROCESS 

ABSTRACT OF THE DISCLOSURE 
5 The present invention provides different schemes for reducing the 

size (such as thickness) of at least a semiconductor unit (such as an IC 
chip) which is to be packaged. It replaces, in packaging at least a 
semiconductor unit, conventional grinding processes by etching schemes, 
particularly when the thickness of the semiconductor unit approximates 

10 an expected specification. The etching process may be embodied in a 
way that a semiconductor unit attached to a carrier such as a substrate, or 
placed onto a seating apparatus such as a chip tray, and properly shielded, 
is etched by means of using gas such as plasma, or beams of light. The 
semiconductor unit packaged according to the scheme provided by the 

15 present invention can thus be immunized against the failure resulting 
from die crack or back-side chipping. 
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34, 190 SLATER, Stacey C. 

36,352 STEPHENS JR., Donald L. 

41,879 STUART, John W. 

16,445 VANDENBERG, John D. 

30, 1 88 WHINSTON, Arthur L. 

42,630 WIGHT, Stephen A. 

20,434 WINN, Garth A. 
43,781 



30,878 
28,106 
28,107 
39,830 
43,121 
36,011 
34,022 
24,540 
31,312 
19,155 
37,759 
33,220 



Address all telephone calls to Mark L. Becker at telephone number (503) 226-7391. 

Address all correspondence to: 

KLARQUIST SPARKMAN CAMPBELL 

LEIGH & WHINSTON, LLP 

One World Trade Center, Suite 1600 

121 S.W. Salmon Street 

Portland, OR 97204-2988 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements were 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 
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Date 



MLB:mlt 9/13/00 6319-56134 r: », T , i™ „ 

Express Mail Label NO. EL307981266US 

Full Name of Sole or first Inventor: Chin-Huang Chang 

Inventor's Signature . C^'f / { - /J ^9 C/gnj August 25, 2000 

Residence: No. 18, Alley 7, Lane 13, Yi Hsiang Street, Tai-Ping City, 
Taichung, Taiwan, R.O.C. 

Citizenship: Tai-Ping City, Taiwan R.O.C 

Post Office Address: No. 18, Alley 7, Lane 13, Yi Hsiang Street, Tai-Ping 

City, Taichung, Taiwan, R.O.C. 

Full Name of Second Joint Inventor, if any: No Such a Person 

Inventor's Signature 
Residence: 
Citizenship: 
Post Office Address: 



Date 
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